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Today’s	  talk:	  April	  2014	  
Cranberry	  pollinators	  
Updates	  about	  pes;cides	  and	  bees	  
Things	  are	  ge?ng	  complicated	  
Pollination in cranberry 
“The	  associa;on	  of	  bogs	  
and	  bumble	  bees	  is	  not	  
fortuitous.	  Bumble	  bees	  are	  
tundra-­‐adapted	  insects	  and	  
the	  bogs	  are	  post-­‐ice	  age	  
islands	  of	  tundralike	  
vegeta;on	  with	  which	  
bumble	  bees	  have	  probably	  
been	  associated	  for	  millions	  
of	  years.”	  	  	  
	  
Bumble	  bees	  
Honey	  bees	  
Pollination in cranberry 


The	  bumble	  bee	  queen	  
	  	  	  	  begins	  the	  spring	  
	  	  	  	  below	  ground	  	  
	  	  	  	  and	  all	  alone	  
Illustra;on:Patricia	  j.	  Wynne	  
•  Pollen	  release	  via	  ‘buzz	  
pollina;on’:	  	  
–  Bee	  uses	  a	  vibra;on	  
behavior	  (bumble	  bees	  and	  
some	  other	  na;ve	  bees)	  
–  Buzz	  pollina;on	  on	  
cranberry	  
•  Bumble	  bees	  far	  
beRer	  adapted	  to	  
these	  flowers	  
Blueberry and cranberry flowers 
Honey	  bee	  just	  	  jiggles	  the	  flower	  with	  their	  legs	  
Photo:	  Cape	  Cod	  Cranberry	  Growers	  Assoc.	  
Colony	  in	  thatch	  	   Colony	  with	  larvae	  in	  cells	  
hRp://www.bbc.co.uk/nature/life/
Bumblebee#p00gfxmw	  
Bumble	  bees	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loss	  of	  Bombus	  diversity	  in	  cranberry	  systems	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Loss	  of	  Bombus	  species	  diversity	  
Expanding	  species	  may	  thrive	  
in	  human-­‐altered	  environments	  
	  
Contrac;ng	  species	  in	  	  
fragmented	  	  popula;ons	  may	  
	  be	  more	  vulnerable	  to	  stressors	  
	  
	  
	  
Illus:	  	  Elaine	  Evans	  	  
•  We	  field	  collected	  
bumble	  bees	  and	  held	  
them	  in	  lab	  for	  pathogen	  
and	  parasitoid	  infec;on	  
•  A`er	  bloom	  sprays	  
started,	  survivorship	  
crashed	  
•  Fungicides	  tank-­‐mixed	  
with	  insec;cide	  had	  been	  
applied 	  	  
–  All	  cleared	  as	  bee	  safe	  
Unintended	  evalua;on	  of	  pes;cide	  effects 
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Bloom	  spray	  tank	  mixes	  require	  evalua;on 
Honey	  bees	  are	  in	  decline	  
	  


70-­‐100%	  decline	  of	  feral	  colonies	  since	  1990s	  
Photo:	  Dave	  McKenna	  


Photo:	  Anthony	  Dunn	  
California	  almond	  bloom:	  huge	  pollina;on	  demand	  
•  1.7	  million	  hives	  u;lized	  
•  This	  year,	  when	  bees	  were	  released	  from	  the	  
orchards,	  beekeepers	  reported	  dead	  adult	  
bees,	  and	  dead,	  dying,	  and	  deformed	  brood.	  
•  Beekeepers	  felt	  that	  there	  were	  issues	  
surrounding	  tank	  mixes	  of	  fungicides	  and	  
insect	  growth	  regulators.	  	  	  
Almond	  pollina;on	  
	  
•  Treated	  larvae	  may	  be	  unable	  to	  successfully	  
change	  from	  larva>pupa>adult.	  
•  Immature	  stages	  may	  be	  unable	  to	  molt	  
IGRs	  interfere	  with	  hormones	  of	  insect	  
•  Fungicides	  and	  IGRs,	  when	  applied	  
alone,	  are	  believed	  to	  have	  no	  bee	  
toxicity	  
Bumble	  bees	  were	  collected	  from	  bogs	  3-­‐4	  ;mes	  
	  
•  We	  field	  collected	  
bumble	  bees	  and	  held	  
them	  in	  lab	  for	  
pathogen	  and	  
parasitoid	  infec;on	  
•  A`er	  fungicide-­‐
insec;cide	  mixed	  
sprays	  started,	  
survivorship	  crashed	  
•  All	  cleared	  as	  bee	  safe	  
Unintended	  evalua;on	  of	  pes;cide	  effects 
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Non-­‐conven;onal	  site,	  Intrepid	  +	  fungicide	   
•  Bee survives, but returns to hive 
with contaminated body, nectar, 
and pollen 
•  Pollen and nectar stored 
–  Eaten by larvae over time 
–  Slow acting toxins or chronic doses 
Sublethal	  effects,	  e.g.	  contamina;on	  at	  the	  colony	  
Honey	  bee	  life	  cycle 
What’s	  in	  the	  pollen?	  	  
Honey	  bees	  with	  pollen	  loads	  
Pollen	  traps	  aRached	  to	  hives	  during	  cranberry	  bloom	  
Mike	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Varroa	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Figure	  1.	  Pollen	  collec8on	  from	  the	  crop	  where	  a	  hive	  was	  located	  was	  low	  for	  most	  crops.	  
Pe?s	  JS,	  Lichtenberg	  EM,	  Andree	  M,	  S;tzinger	  J,	  et	  al.	  (2013)	  Crop	  Pollina;on	  Exposes	  Honey	  Bees	  to	  Pes;cides	  Which	  Alters	  Their	  
Suscep;bility	  to	  the	  Gut	  Pathogen	  Nosema	  ceranae.	  PLoS	  ONE	  8(7):	  e70182.	  doi:10.1371/journal.pone.0070182	  
hRp://www.plosone.org/ar;cle/info:doi/10.1371/journal.pone.0070182	  
Po len	   llec; ns	  from	  crop	  where	  	  
honey	  bees	  were	  located	  	  	  
honey	  bees	  on	  cranberry:	  
very	  liRle	  cranberry	  pollen	  is	  
found	  in	  pollen	  loads	  
•  pollen	  samples	  contained	  an	  average	  of	  nine	  
different	  pes;cides,	  ranging	  as	  high	  as	  21	  
pes;cides	  in	  one	  cranberry	  field.	  
•  fungicides	  were	  present	  at	  high	  levels	  in	  both	  
crop	  and	  non-­‐crop	  pollen	  collected	  by	  bees	  
•  some	  bee	  colonies	  are	  being	  exposed	  to	  
incredibly	  high	  levels	  of	  chemicals.	  	  
•  research	  suggests	  that	  simultaneous	  exposure	  
to	  mul;ple	  pes;cides	  decreases	  lethal	  doses	  
Pe?s	  et	  al.	  conclusion	  
Figure	  2.	  Pes8cide	  diversity	  found	  in	  pollen	  samples,	  but	  not	  pes8cide	  load,	  varied	  by	  crop.	  
Pe?s	  JS,	  Lichtenberg	  EM,	  Andree	  M,	  S;tzinger	  J,	  et	  al.	  (2013)	  Crop	  Pollina;on	  Exposes	  Honey	  Bees	  to	  Pes;cides	  Which	  Alters	  Their	  
Suscep;bility	  to	  the	  Gut	  Pathogen	  Nosema	  ceranae.	  PLoS	  ONE	  8(7):	  e70182.	  doi:10.1371/journal.pone.0070182	  
hRp://www.plosone.org/ar;cle/info:doi/10.1371/journal.pone.0070182	  
Figure	  4.	  Load	  varied	  by	  pes8cide	  category.	  
Pe?s	  JS,	  Lichtenberg	  EM,	  Andree	  M,	  S;tzinger	  J,	  et	  al.	  (2013)	  Crop	  Pollina;on	  Exposes	  Honey	  Bees	  to	  Pes;cides	  Which	  Alters	  Their	  
Suscep;bility	  to	  the	  Gut	  Pathogen	  Nosema	  ceranae.	  PLoS	  ONE	  8(7):	  e70182.	  doi:10.1371/journal.pone.0070182	  
hRp://www.plosone.org/ar;cle/info:doi/10.1371/journal.pone.0070182	  

Figure	  3.	  Fungicide	  and	  neonico8noid	  diversi8es	  varied	  by	  crop.	  
Pe?s	  JS,	  Lichtenberg	  EM,	  Andree	  M,	  S;tzinger	  J,	  et	  al.	  (2013)	  Crop	  Pollina;on	  Exposes	  Honey	  Bees	  to	  Pes;cides	  Which	  Alters	  Their	  
Suscep;bility	  to	  the	  Gut	  Pathogen	  Nosema	  ceranae.	  PLoS	  ONE	  8(7):	  e70182.	  doi:10.1371/journal.pone.0070182	  
hRp://www.plosone.org/ar;cle/info:doi/10.1371/journal.pone.0070182	  

The	  oval-­‐shaped	  Nosema	  spores	  appear	  typically	  bright	  with	  
dark	  smooth	  edges	  under	  phase-­‐contrast	  light	  microscope	  
(magnifica;on:	  400x).	  
•  Two	  fungicides	  (chlorothalonil	  [Bravo]	  and	  
pyraclostrobin),	  and	  two	  mi;cides	  used	  by	  
beekeepers	  to	  control	  varroa	  infesta;on	  
(amitraz	  and	  fluvalinate)	  had	  a	  pronounced	  
effect	  on	  bees’	  ability	  to	  withstand	  parasite	  
infec;on.	  
Pe?s	  JS,	  Lichtenberg	  EM,	  Andree	  M,	  S;tzinger	  J,	  et	  al.	  (2013)	  Crop	  Pollina;on	  Exposes	  Honey	  Bees	  to	  Pes;cides	  Which	  Alters	  Their	  
Suscep;bility	  to	  the	  Gut	  Pathogen	  Nosema	  ceranae.	  PLoS	  ONE	  8(7):	  e70182.	  doi:10.1371/journal.pone.0070182	  
hRp://www.plosone.org/ar;cle/info:doi/10.1371/journal.pone.0070182	  
Blueberry and cranberry flowers A	  pollen	  sample’s	  fungicide	  load	  significantly	  affected	  
Nosema	  prevalence	  among	  bees	  fed	  that	  pollen 
•  These	  increases	  may	  be	  linked	  to	  insec;cide-­‐
induced	  altera;ons	  to	  immune	  system	  
pathways,	  which	  have	  been	  found	  for	  several	  
insects,	  including	  honey	  bees	  


Mass	  poisoning	  of	  bumble	  bees	  in	  Oregon	  
•  Tens	  of	  thousands	  dead	  under	  trees	  in	  mall	  lot	  
•  Occurred	  a`er	  neonico;noid	  was	  sprayed	  on	  
linden	  trees	  to	  control	  aphids	  
– Aphids	  were	  secre;ng	  a	  s;cky	  residue	  while	  
feeding,	  making	  them	  a	  nuisance	  to	  parked	  cars.	  	  
•  The	  neonico;noid	  pes;cide	  dinotefuran	  
(Safari)	  was	  applied	  by	  commercial	  applicator	  
Rich	  Hatied,	  Xerces	  Society	  
Neonico;noid	  toxicity	  to	  bees:	  	  
acute	  contact	  LD50	  	  
clothianidin	   .014	  µg	   Poncho,	  Acceleron,	  Belay,	  
Clutch,	  Celero,	  Arena	  
imidacloprid	   .024	  µg	   Admire,	  Advantage,	  Merit,	  
Premise,	  Gaucho	  
thiamethoxam	   .030	  µg	   Actara,	  Pla;num,	  Cruiser	  
dinotefuran	   .075µg	   Venom,	  Safari	  
acetamiprid	   7.1µg	   Assail,	  Tristar	  
thiacloprid	  	   14.	  6µg	   Calypso	  
•  Spring	  (May)	  drench	  
applica;ons	  are	  made	  
for	  soil	  pests	  
•  Lawns	  with	  blooming	  
clover	  were	  treated	  
Recent	  (2013)	  neonico;noid	  study	  in	  lawn	  se?ng	  
•  Compared	  drench	  of	  
bee	  safe	  diamide	  
(chlorantraniliprole)	  vs.	  
neonico;noid	  
(chlothianidin)	  
•  Watered	  in	  lightly	  
•  (Acelypryn	  vs.	  Arena)	  
•  Cranberry	  equivalents	  =	  
Altacor	  	  vs.	  Belay	  
•  Allowed	  bumble	  bees	  to	  
forage	  in	  screened	  
enclosures	  for	  6	  days	  	  
•  Included	  a	  no-­‐spray	  
control	  treatment	  
Recent	  neonico;noid	  study	  in	  lawn	  se?ng	  


Queen	  bumble	  bees	  are	  produced	  in	  June-­‐end	  
season;	  overwinter,	  establish	  nests	  each	  spring	  
Tom	  Turpin,	  Purdue	  

	  
	  •  Results	  validate	  EPA	  label	  precau;onary	  
statements	  	  
– Do	  not	  	  apply	  neonico;noids	  to	  blooming	  nectar-­‐
producing	  plants	  if	  bees	  may	  visit	  the	  treatment	  
area.	  	  
•  Study	  showed	  that	  if	  weeds	  were	  mowed	  at	  
;me	  of	  applica;on,	  new	  blooms	  of	  the	  weeds	  
were	  not	  contaminated	  
Authors	  conclude:	  
Label	  change	  for	  some	  neonico;noids	  
New	  EPA	  bee	  icon	  
•  The	  labels	  would	  be	  used	  for	  products	  
containing	  imidacloprid,	  dinotefuran,	  
chlothianidin	  and	  thiamethoxam	  —	  four	  of	  the	  
most	  widely	  used	  neonico;noids.	  	  
•  Such	  chemicals	  kill	  insects	  with	  a	  nerve-­‐
poisoning	  effect.	  	  
•  They're	  controversial	  because	  several	  
scien;fic	  studies	  have	  suggested	  that	  even	  
sublethal	  exposure	  can	  harm	  bee	  

Passive	  effort:	  limit	  mowing	  of	  
volunteer	  bee	  flowers;	  limit	  
disturbance	  of	  nest	  habitats	  
Ac;ve	  effort:	  pollinator	  
meadows	  created	  
Pollinator	  habitat	  enhancements 
